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Abstract:  
Introduction 
This work aims at developping new hybrid photo-catalytic materials, active under 
visible light. Results presented here concern the photo-sensitization of TiO2 and TiO2-
SiO2 materials synthesized by sol-gel process and the evaluation of the photo-activity of 
those new hybrid materials. 
 
Methods 
The photo-sensitization to the visible light of TiO2 and TiO2-SiO2 materials has been 
achieved by grafting various metallo-porphyrin complexes. First, one series of 
5,10,15,30-tetra(R-phenyl)porphyrine (TpP) ligands with R = H (1), COOH (2), and 
C(O)OCH3 (3), was synthesized by condensation between pyridine and R-
benzaldehyde. Metallo-porphyrin complexes were synthesized by reaction between 
ligands (1) and (2) with metal chlorides, MCln with M = Fe
2+
, Fe
3+
, Co
2+
, Ni
2+
, Cu
2+
 and 
Zn
2+
, in dimethylformamide (DMF) used as solvent. All these new metal complexes 
were purified and characterized by 
1
H NMR, FT-IR and UV-Vis spectroscopy. 
Secondly, the grafting of metallo-tetra(R-phenyl)porphyrine, with R = (2) (TcTpPM), 
onto the surface of TiO2 and TiO2-SiO2 xerogel materials was achieved by an 
esterification reaction. In this way, new hybrid materials (TcTpPM/TiO2 and 
TcTpPM/TiO2-SiO2 with M = Fe
2+
, Co
2+
, Ni
2+
 or H2 (without metal)) were obtained and 
characterized by FT-IR and UV-Vis spectroscopy. These hybrid materials were tested 
for the degradation of methylene blue and crystal violet under visible light. 
 
Results  
 
In the figure, TiO2-SiO2 and TcTpPH2/TiO2-SiO2 xerogel materials are compared for 
crystal violet degradation in water under visible light. TiO2-SiO2 xerogel catalyst is not 
active under visible light, whereas 50% of crystal violet is degraded after 120 min when 
TcTpPM/TiO2-SiO2 xerogel catalyst is used. 
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Photo-oxidation of crystal violet. 
(% C. V. = (Final concentration/Initial concentration) ×100).  
Catalyst mass = 0.1 g/l. Initial concentration of crystal violet = 1.5×10
-5
 mol/l. 
 
Conclusions 
 
TiO2 and TiO2-SiO2 xerogel materials modified by grafting of metallo-porphyrin 
complexes are photo-active under visible light. Porphyrins functionalized with 
alkoxysilane groups are also synthesized in order to incorporate metallio-porphyrin 
complexes directly during the synthesis of TiO2 materials. This will be achieved by the 
cogelation between alkoxysilane groups on metallo-porphyrins and titanium 
tetraisopropoxide. 
 
 
 
